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-3-7£LT, Si?0. 5 At m, ^UWM&l X 10 18 (cm" 3 ) (DlnAlAs^, nfny^^ 
hg l-3-8^b-C, S/¥0. 2 fx m, ^^^^5 X 10 18 (cm -3 ) <DInGaAs3rffl V V5„ 
[0085] ft, p«;MJB«:, nS<^«I&JB£fflV^::^-e#3o 
[0086] ^(Dn®Jtf§« l-3-5te, 1 30 (kV/cm) «#&&T£iir58itB&i$*> , 

#0*^^650 (kV/cm) ir^^>Wjf^^#^*5V vCt>. InP^y^^bs^— 
Jg 1-3-6 &0$^£m^*5 20 (kV/cm) tofc5 0 

[0087] mfemtK ^y^-^xhv*— mi-3-6<Dmm^3H&x\)m^^i^ 

[0088] z<D£5teVxttftU!i3S?-^ -)x^-irt^Si:Iot, mMMiMBMi&tifn 

o ^3feli:^30/im(D*^-(DBtm»fE^!lSbf'^^, figO— 85 0C)<D#;#TC 
B§m», O. 9Vb-C\ 500(nA)^T^i-§-<t^-e#/'o 

[0089] ^-e, vbte, :/v— ^^^Sffi-efe^o 

[0090] GB^te, 80 (GHz) (50 ( Q ) J|#R#) (Df IJ#^^^#^^^^-e^^ o 

[0091] imi iooyjmr^u±(Dm^mhti^tm&ti^o 

[0092] ^Jxib^ttte, #^3feMff fflog:ffH^fflv^(D^a^fe5o 

[0093] £fc, ^^(D^tt^lUHf^tifci-'^^, ^W#B#"eli|gO#5tSrfflV>5^^-e 

[0094] (||»!|2) 

|2|6(^i-#tC nS (^b<f*SI§U)InP^^2-3-l_h^InPXf*^ InAlAsXtel 
nAlGaAs^^j^^pS^^^^T—ig 2-3-2, InGaAs/^tbJ?!c3pSbte®i|5ljg 2-3-3 
, pSm^MM 2-3-4, if 2-3-5-1, nM*J!-M^PS 2-3-5-1, 
^f^Yy^—M 2-3-6, nl/^>7r-l2-3-7, nM=^^WI 2-3-8 ^SUi 

^bT^V-^-MAPD^«^i-^ 0 
[0095] if fgjg 2-3-5-1 Jg/?0. 2 M m-CT^K— ^(DlnAlAs^, nM^#MM 

2-3-5-2£LT, JBi?0. 1 ix m, ItJ^l X 10 17 (cm" 3 ) (DlnAlAs^, rny^^h 
3"*— S2-3-6tUT, 0. 1 /z m<DInP^, nS^j/77-g2-3-7iLt!i, gj?0 
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. 5/z WkStl X 10 18 (cm" 3 )<7?InAlAs, nS=^^WS2-3-7£LT, «i¥0. 2 
At nu ^i^5 X 10 18 (cm -3 ) (DlnGaAs^ffl V >5 0 
[0096] ^(DnMm^ll^PS^, 145 (kV/cm) *#-»T£*5$§1iE<Sr#^ Jtf&SIf 
<Z)*:^:ft^700(kV/cm) ^^^Kj^^^^feV^-C^, InP^jy^^h^— S 
^^3S#te555 (kV/cm) £&3 0 

[0097] r^u-j^ ^y^>^^Y^<—m(DMm^&^M\^m\^n^n^mmx^> 

[0098] ^(DXyKVXm^tl^n, ^x/x-irt^Sl:Sot, stm^is*^^ 

o unKDm^-^n^m^tcb^ Mo-85(°c)(D^#~n- 

[0099] GB^te, 85 (GHz) (50 ( Q ) J|#B#) <Df lj#^^#3^^-e^fc 0 

[oioo] mm*. ioo73mms^±.tim&ti%o 

[0101] #^3feiSff ©Mfti(ifflV^0!ititl)5 o 

[0102] *fc. rttfe^#tt^l^NF^«7ti-^«, *WftfI(DMV^^t 
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m^mm 

[3] itffiE3mifcJg<D^|ie^|^^ 

m itfffa^^^^^-JBofftm^^ fir 
[ 5 ] mm^y^^^h^<-m<Dmmmmnmmmmm<Dmmw^^m<. m 

[7] m^mmm^mm^m-^mmm^h^m^m^mm^mi^^m^o 

[9] tmiifl*JB©^ie«»ds^zi©^«^-e^#fi<»*Sdsi x io 16 (cm -3 ) w_h-efe§i 

[io] mmmim^M^ir^m(D^-m^mmxh^t^wmtir^m^miKm 
[12] mmmmm^m^o. 3 M m^ir^h^t^wmti-^mMmioiztm^m 

[13] ffffE^^^^H^— Jl^InP^fcfcfcln Ga As P (O^x^l. 0, O^y^ 

x (1— x) y (1— y) 
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[14] mmmi^m<Dmm(dm(cm))tm^(DmMm(D^mmm&(Ndm(cm~ 3 ))t, m 
mMBmKWMisti%mm&m&m^%n>R<D±%£ AEm(kv/cm) tt\ Nd 

m^kXeOXA Em/ (q X dm) ©If^lfcfr t&WW(tir%m Ml ^fBfc^ 

) 

[15] mifB^ - (Dmmm<Dm^mmm<Dmm (dk ( cm ) ) tmnmmmn^mvoWkm (n 
dk (cm -3 ) ) mmmzm KW^^nm^m.^m^-r^-m^^^ a Ek (w 

/cm) fctfS, Ndk^kX eO X A Ek/ (q X dk) (Dm^W^tZ. t&Wl$ktir%m>k 

-e&&) 



WO 2005/078809 



1/8 



PCT/JP2005/001702 




WO 2005/078809 



2/8 



PCT/JP2005/001702 



[H2] 




[wo/ami wma m 



3/8 




4/8 




WO 2005/078809 



5/8 



PCT/JP2005/001702 




6/8 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int .CI 7 H01L31/107 



International application No. 

PCT/JP2 00 5/0 017 02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L31/107 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP 7-312442 A (NEC Corp . ) , 1-15 

28 November, 1995 (28.11.95), 
Full text; all drawings 
(Family: none) 

A I. Watanabe et al . , ' A New Planar-Structure 1-15 

InAlGaAs- InAlAs Superlattice Avalanche 
Photodiode with a Ti-Implanted Guard-Ring', 
IEEE Photonics Technology Letters, 1996, 
Vol.8, No. 6, pages 827 to 82 9 

A JP 2000-323746 A (NEC Corp.), 1-15 

24 November, 2000 (24.11.00), 
Full text; all drawings 
(Family: none) 



I x I Further documents are listed in the continuation of Box C. I I See patent family annex. 

* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
24 May, 2005 (24.05.05) 


Date of mailing of the international search report 
14 June, 2005 (14.06.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 01 702 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-324911 A (Hitachi, Ltd.), 
08 November, 2002 (08.11.02), 
Full text; all drawings 
(Family: none) 

JP 2004-31707 A (NTT Electronics Kabushiki 
Kaisha) , 

29 January, 2004 (29.01.04), 
Full text; all drawings 
(Family: none) 

JP 5-102517 A (Fujitsu Ltd.), 
23 April, 1993 (23.04.93), 
Full text; all drawings 
(Family: none) 

JP 61-170079 A (Toshiba Corp.), 
31 July, 1986 (31.07.86), 
Full text; all drawings 
(Family: none) 

JP 8-181349 A (NEC Corp.), 
12 July, 1996 (12.07.96), 
Full text; all drawings 
(Family: none) 



1-15 



1-15 



1-15 



1-15 



1-15 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



P C T/ JP200 5/001702 



mm<om,-tz&m<oftm- {mmvm&m (ipo ) 

IntCl.' HO 1L3 1/107 



HS^^fcS/hPfia^ (H^#rF^-S (IPC) ) 
IntCl. 7 H01L31/107 



G^mmmmm^n 1922-1996* 

B *IB^ai*ffl3Bf3fefl!fc« 197 1-2005^ 

H3£S*JB*f5e3EStfM* 1 9 9 6-2 0 0 5^ 

B:*BS**J8«r3fe&* 1 9 9 4-2 00 5* 





3\m-Xffi& RtT— »©ttJ^H^5fc#B:» ^coiliai-SfiBTCoSf* 


ft*co3Sllco#-§- 


A 


JP 7-312442 A ( 0 ^S^&HSfc^lfc) 1995.11.28 


1-15 


A 


I. Watanabe, Et. Al. , Ta New Planar-Structure InAlGaAs-InAlAs 
Superlattice Avalanche Photodiode with a Ti-Implanted 
Guard-RingJ , IEEE Photonics Technology Letters, 1996, 
Vol. 8, No. 6, p. 827-829 


1-15 



t>CO 



ttj m^mmBxitm^asm^m^nfcxm-e^^x 
rxj #^p*c5fe2)JtM-efeoT. i^rsaifcco^ispj 

TYj itf^KjgcofoS^Ctt-trfeoT, S^Oti^-t^co l fit 
JicoiScSifcico, SH#^toT@93-efoSiSa-g-^t- 
i -3 -C5KWfe8**ir'» i fetus t» co 

r&j R-/?Tyh77 5S-3ct 



24. 05. 2005 



H. 6. 2005 



0*S#fF/f (ISA/JP) 
S5ffi#*§- 100-8915 



#fF^#S^ (*lfi*>S>SWJ*) 

®8S#-5§- 03-3581-11 0 1 



2K 



9 8 14 



3 2 5 5 



|iPCT/ISA/2 10 (12^-^) (2004^1^) 



HBgffllR## PCT/JP2005/00 1 702 



C GB5#) . 



^7^=f I) — » 



A 



A 



A 



JP 2000-323746 A( 0 ^ISSftfcS^fcfc) 2000. 11. 24 

JP 2002-324911 A(^^^?± 0 ;£M^t) 2002. 11. 08 
^St,^H (77 5 J&b) 

JP 2004-31707 AC^^-TV^Y^^ ha-^^ft^ft) 
2004. 01. 29, (77 5U — J& U 

JP 5-102517 A(^±ii^5£^?±)l993. 04. 23 

^x^® (775 y — fcL) 

JP 61-170079 A(^^^f±;if€^)1986. 07. 31 

&x,&m (77$ y— fcu 

JP 8-181349 A(0;fcS£$fc5£^%fc)1996. 07. 12 

(77 ? y — 



1-15 



1-15 



1-15 



1-15 



1-15 



1-15 



iSPCT/lSA/2 10 (^2-<-i?0^^) (2004*1^) 



